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INTRODUCTION
A mong the wide range of materials existent in Restorative Dentistry, no material has proved to be as efficient as the natural structure, considering the mechanical and biological properties [1] .
Biological restoration is a restorative technique in which a tooth fragment obtained from an extracted tooth, which was duly donated, is used as the main restorative material [2] . The term biological restoration was proposed by Santos and Bianchi [3] and is characterized by its primary restorative material being the dental substrate, dentin and enamel, to designate fragment bonding to both anterior and posterior teeth; this may be an autogenous bond, when the fragment has been obtained from the fractured tooth itself, or from a tooth extracted from the patient him/herself [2] . A homogenous bond may also be considered when the fragment has been cut from a donated tooth [4] .
Initially, this technique was recommended for primary teeth, particularly in anterior teeth [1] [2] [3] . In this study, the technique has been proposed as an alternative for the morphological and functional re-establishment of permanent posterior teeth with extensive coronal destruction as proposed by Botelho et al. [5] .
According to Alcântara et al. [2] , biological restoration has shown to be a good option owing to its having advantages such as low cost, biocompatibility, preservation of all the natural characteristics of the teeth, including color, anatomic contours, shine, surface smoothness, and the maintenance of levels of function and physiological wear similar to those of the neighboring teeth. Furthermore, there is the highly favorable emotional impact on the patient, who gets the feeling of having regained a healthy tooth [4, 6] . Nevertheless, some limitations are inherent to this technique, such as the difficulty in finding a tooth that has been stored in compliance with established ethical principles and with the same characteristics of color and size similar to those of the remainder of the tooth, and the patient's refusal to accept a tooth from another individual [6, 7] .
The aim of this article was to demonstrate biological restoration as an alternative technique for esthetic and functional recovery of posterior teeth with extensive coronal destruction, including its advantages and disadvantages, by describing a clinical case.
CASE REPORT
The patient, a 25-year-old man, presented to the Dental Clinic of the Federal University of the "Vales do Jequitinhonha e Mucuri", Diamantina, Brazil, with an extensive resin restoration in the mandibular right permanent second molar that was shown to be fractured ( Figure 1 ).
Radiographic exams revealed satisfactory endodontic treatment, so that no re-treatment was necessary. The restorative treatment suggested to the patient was biological restoration (homogenous fragment bonding).
The technique was explained to the patient, who was given information about its advantages and disadvantages, as well as about other treatment options. On agreeing to the use of the biological restoration technique, the patient signed the Informed Consent Form.
During the first consultation, the unsatisfactory resin restoration ( Figure 1) was removed, and a filling core was constructed with Vitremer resin modified glass ionomer cement (Vitremer, 3M ESPE, St. Paul, USA). In the second session, the remainder of the tooth was prepared with cylindrical diamond tips with rounded extremity to allow a minimum thickness of 2 mm for the restoration and thus guarantee a fragment with enamel and dentin throughout its full extent [2, 8, 9] . The preparation consisted of occlusal wear involving all cusp and marginal ridges due to severe coronary destruction. By vestibular, the extensive resin restoration had to be removed, leaving the preparation on this face at the gingival level. By lingual, due the cusp being undermined and weakened, these were lowered in such a way as to ensure a minimum thickness to the fragment. The preparation terminus was maintained in a rounded enamel shoulder. An orifice was made in the filling core to serve as a fragment adaptation guide at the time of cementation ( Figure 2 ). Addition silicone (Optosil Xantopren, São Paulo, SP, Brazil) was used to take a direct impression of the maxillary right permanent second molar, the antagonist tooth, and the bite register. The temporary restoration was fabricated. The casts were obtained in special Durone type IV plaster (Dentsply, Petrópolis, RJ, Brazil) and mounted in a semi-adjustable articulator in maximum habitual intercuspidation (MHI).
A donated tooth was selected, presenting color and size characteristics similar to those of the remaining tooth to be restored ( Figure 3) , and submitted to sterilization in an autoclave at 121°C for 15 minutes, in compliance with biosafety regulations [10] . The tooth was sectioned, separating the coronal portion (to be used for cutting the fragment) from the root portion ( Figure 4A) , which was stored for other research purposes. Using the spherical and cylindrical diamond tips, under intense cooling, the coronal portion was cut until there was maximum adaptation of the fragment obtained ( Figure 4B ) to the plaster cast ( Figures 4C and 4D ). For complete cervical adaptation, the fragment was relined together with the die by using light activated resin composite Filtek Z-350 (3M-ESPE, St. Paul, USA), after etching with 37% phosphoric acid (Dentalville, Joinville-SC, Brazil) ( Figure 5A ) and application of the adhesive system Adper Single Bond (Irvine, California, USA) ( Figure 5B ). The first occlusal adjustments had been made at the laboratory stage to facilitate clinical adaptation afterwards. The fragment was tested in a new clinical session. The proximal contacts were evaluated by dental floss. The cervical adaptation ( Figure  6 ) was verified by means of an interproximal radiograph, where one can confirm it with respect to the vertical and horizontal biological space, as well as the correct emergency profile. The region was partially isolated, and the procedures were performed for adhesive cementation with self-adhesive dual polymerization Rely X U-200 adhesive (3M-ESPE, Seefeld, Germany). Procedures began by etching with 37% phosphoric acid (Dentalville, Joinville-SC, Brazil) in enamel for 15 seconds for both the remainder of the tooth and the fragment. These were washed and dried and, subsequently, the cement was manipulated and inserted into the fragment that was positioned on the remainder of the tooth. The excess cement was removed with an exploratory probe and dental floss, and then all the surfaces were light polymerized for 40 seconds. Occlusion was tested to prevent premature contacts and discomfort to the patient. The patient was given instructions about proper care with cleaning and diet to prevent recurrent caries, since the behavior of the restoration would be similar to that of the other healthy teeth. Figure 7 illustrates the final clinical and radiographic aspects of the restoration.
After four years follow-up, the authors observed successful treatment, with maintenance of full marginal adaptation and favorable function and esthetics (Figure 8 ). 
DISCUSSION
Biological restoration may be considered an efficient restorative alternative, since it achieves functional and esthetic standards similar to those of natural teeth [2, 6, 8] .
Its advantages include the natural recovery of the anatomy, color, brightness, and surface smoothness of the enamel, in addition to a physiological wear, due to being a more conservative preparation. The psychosocial factor is also of great relevance, as is the low cost [11, 12] .
The difficulty in selecting teeth with a color and shape similar to those of the remainder to be restored, within the ethical principles, are limitations to using the technique. The creation of more human tooth banks would minimize the difficulties by obtaining teeth for this technique, in addition to providing teeth for didactic, clinical, and scientific purposes. A limitation to consider when the homogenous technique is used is the patients' resistance to receiving a restoration in which the main restorative material is a fragment from a donated tooth [4] .
It is important to point out that, in the fragment bonding technique, there are factors that require greater attention. For instance, the selected tooth must be completely hydrated, since there is distinct possibility of fractures occurring while the fragment is being cut. Dehydration of the fragment may harm the bond of the adhesive cementing agent, because the dehydrated dentin will not provide the formation of the hybrid layer in an appropriate manner [13, 14] . The process of sterilizing extracted human teeth has been studied by many authors to verify the influence of each method on the properties of the enamel and dentin and, consequently, the quality of adhesion to the resinous adhesive materials. There is a consensus on the importance of tooth sterilization prior to any manipulation [15] [16] [17] [18] [19] . Humid heat is considered an effective sterilizing method as it does not influence the adhesive properties, according to De Wald [15] and Pashley, Tao, Pashley [16] . However, Lee et al. [17] disagree, noting that sterilization with autoclaving adversely affects the adhesive strength of specimens and that the most effective method would be 10% formalin.
The preparation must be made in a way that will allow a minimum enamel and dentin thickness in the fragment/restoration to avoid fractures. The smaller the details such as boxes, retention channels, and beveled terminal are, the easier it will be to cut the fragment. The authors also observed that prior cervical relining of the fragment to the die prevented marginal gaps that would have to be filled with cement, because such gaps are inevitable due to manual cutting, and prior relining also allowed adequate polishing of the margins [2, 4, 9] . Because it is a technique performed by manually adapting it to the mold, there will always be marginal gaps, minimized by reassembly in the laboratory with composite resin. Clinical and radiographic followup after four years indicates the success of these restorations. It is important to note that respect for biological distances and preservation of occlusal and proximal contacts should be observed during the procedures. During the clipping, the professional should be aware of details such as the devolution of a correct emergency profile for adequate periodontal maintenance.
Compared with other materials used in indirect restorations, such as ceramics or metal restorations, biological restoration represents an important alternative for the low-income population, because indirect restorations are generally outsourced. Biological restorations are also performed with donated teeth or those from patients themselves; they are fabricated from the human organ and, therefore, there is no charge for the restorative material.
It must be made clear that the teeth used in biological restorations are submitted to a strict sterilization process, providing the patient with complete safety [20] . The advantages of biological restorations are related to the quality of the restorative material. These are the natural characteristics inherent to the enamel/dentin itself, such as surface smoothness, brightness, translucence, opacity, anatomy, and hardness. Since restoration is a biological structure, the risks of recurrent caries on the occlusal and proximal surfaces must be emphasized. These risks are the same as they are for the other teeth, because e restoration is subjected to the oral process of remineralizationtb and demineralization.
The success of a biological restoration is directly linked to the patient's cooperation, who must be instructed about oral hygiene. Followup must be made every six months, because the restoration is subject to the development of caries.
Therefore, longitudinal studies need to be conducted to verify the long-term behavior of the mechanical and biological properties of these restorations.
